A 





n 

» TTTTT TTY P ATFNT APPT Tr ATTON TR AN<5TVrTTT AT 


AiLorney uocjcei ino. 


XjVJJtJ^ 




c (for nonprovisional applications under 37 C.F.R. § 1, 53(b)) 


Express Mail No. 


EL375 134605 




Box Patent Application 
no Assistant Commissioner for Patents 
o Washington, D.C. 2023 1 




o 



Inventor(s): KENA.BEGGS 
Title: CHAIR SEAT TILT MECHANISM 

Enclosed are: 

pages of specification including abstract 
sheet(s) of informal drawings 

sheets of formal drawings w/letter to Official Draftsperson 

an assignment of the invention to: Nort hfield Metal Products Limited, Wate rloo, Ontario, CANADA 

Newly executed 



X 



Declaration of Inventor(s): 



X 



Copied from a prior application (for contin/div) 



Incorporation by Reference: the entire disclosure of the prior application, from which the copy or copies of the oath or 
declaration is supplied, is considered to be part of the disclosure of the accompanying application and is hereby incorporated 
by reference therein. 

Information Disclosure Statement/PTO-1449/Copies of IDS citations, 
other: 



If a Continuing Application: Check appropriate box, and supply the requisite information below: 





Continuation 




Divisional 




Continuation-in-Part (CIP) of prior application No. 


Prior application information: 


Examiner: 


Group Art Unit: 



CLAIMS AS FILED 





NUMBER FILED 


NUMBER EXTRA 


RATE 


FEE 


BASIC FEE 






$690 


$690 


TOTAL CLAIMS 


13 - 20 = 


0 


X $ 18 


$ 


INDEPENDENT CLAIMS 


2- 3 - 


0 


X $78 


$ 


MULTIPLE DEPENDENT CLAIM PRESENT 




$260 


$ 


* Number extra must be zero or larger 






TOTAL 


$690 




If applicant has small entity status under 37 CFR 1.9 and 
1.27, then divide total fee by 2, and enter amount here. 


SMALL ENTITY 
TOTAL 


$ 



X 



A check in the amount of $ 690 to cover the filing fee is enclosed. 

Commissioner is hereby authorized to charge/credit Deposit Acct. No. 19-2112 as described below. Enclosed is a duplicate of this sheet. 
Charge the amoimt of $ as filing fee. 



Credit any overpayment. 

Charge any additional filing fees required under 37 CFR 1.16 and 1.17. 



Correspondence Address: 




Si^fature 

Name: Michael J. Gross Reg. No.: 35,528 

SHOOK, HARDY & BACON L.L.P. 

1200 Main Street 

Kansas City, MO 64105-21 18 



7/ -y/^d 



Date 



Phone: 
Fax: 



816-474-6550 
816-421-5547 



791263.1 



Attorney Docket: lgpl 



EXPRESS MAIL NO. EL375134605 



APPLICATION 



o FOR 

m 

N UNITED STATES LETTERS PATENT 

m 
m 
m 

o 

o 

H 
Q 
Q 



TITLE: CHAIR SEAT TILT MECHANISM 



APPLICANT: Ken A. Beggs 



CHAIR SEAT TILT MECHANISM 



BACKGROUND OF THE INVENTION 

This invention relates to a chair control and to a chair incorporating a chair 

control. 

In U.S. Patent No, 5,573,303 to Doemer issued November 12, 1996, a chair 
control forces the chair seat to tilt forwardly when the backrest is tilted rearwardly. This 
alleviates circulation problems in an occupant's legs and adjusts the position of the occupant 
to a more relaxed position. However, an occupant may wish greater control of his or her 
position. 

SUMMARY OF THE INVENTION 

In the subject invention, the seat plate of a chair control is pivotably mounted 
to the main frame so as to be tiltable forwardly and rearwardly. An arm extends from the 
seat plate and interacts with a stop of the main frame to limit forward and rearward tilting of 
the seat plate. The arrangement is such that the seat plate has a range of tilting motion 
irrespective of the tilt of the back bracket for the chair control. 

According to the present invention, there is provided a chair control, 
comprising: a main frame having a stop extending therefrom; a back bracket pivotably 
mounted to said main frame so as to have a rearward portion tiltable downwardly; a seat 
plate mounted to said main frame at a main frame pivot so as to be tiltable forwardly and 
rearwardly regardless of a tilt of said back bracket, said seat plate having an arm extending 
therefrom such that forward and rearward tilting of said seat plate is hmited by interaction 
of said arm with said stop. 



According to another aspect of the invention, there is provided a chair 
comprising: a chair base; a chair seat; a chair back; a chair control comprising; a main frame 
mounted to said base, said main frame having a stop extending therefrom; a back bracket 
mounted to said chair back, said back bracket pivotably mounted to said main frame so as to 
5 have a rearward portion tiltable downwardly; a seat plate mounted to said seat, said seat 
plate mounted to said main frame at a main frame pivot so as to be tiltable forwardly and 
rearwardly regardless of a tilt of said back bracket, said seat plate having an arm extending 
therefrom such that forward and rearward tilting of said seat plate is limited by interaction 
of said arm with said stop. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the figures which disclose example embodiments of the invention, 

15 

figure 1 is a perspective view of a chair with a chair control made in accordance with this 
invention, 

figure 2 is a partially broken away and partially sectioned side view of a chair control made 
20 in accordance with an embodiment of this invention shown in a first position, 

figure 3 is a rear view along the lines 2-2 of figure 2, 

figure 4 is a side view of the chair control of figure 2 shown in a second position, 

25 

figure 5 is a side view of the chair control of figure 2 shown in a third position, 

figure 6 is a partially broken away and partially sectioned side view of a chair control made 
in accordance with another embodiment of this invention shown in a first position, and 

30 

figure 7 is a rear view along the lines 7-7 of figure 6. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



Referencing figures 1 and 2, a chair 11 has a chair control 10 mounted on a 
spindle base 20 and attached to seat 13 and back 15. Referencing figures 2 and 3, chair 
5 control 10 comprises a main frame 12, a seat plate 14, and a back bracket 16, The seat plate 
14 and back bracket 16 are pivotably attached to the main frame by main frame pivot 18. 
The main frame 12 is mounted to spindle 20 of the chair. The chair seat is affixed to seat 
plate 14 and the back 15 to back bracket 16. 

10 The upper end of an arm 22 is pivotably mounted at the rear of seat plate 14 

by seat plate pivot pin 24. The lower end of the arm 22 has a slot 26 which receives a shaft 
30 carried by the main frame. A series of arms 32 are pivotably movmted to the back 
bracket 16 by back bracket pivot pin 34. The lower end of each arm 32 has a slot 36 which 
receives shaft 30. The arms 32 are interleaved with plate washers 38 received on shaft 30. 

15 

A plate 40 fixed to shaft 30 acts as a compression member at one side of 
arms 32. A sleeve 42 acts as a second compression member at the other side of arms 32. A 
cam (not shown) can be operated to displace shaft 30 with respect to sleeve 44 so as to draw 
compression member 40 toward compression member 42. 

20 

A pair of tensioned coil springs 50 is mounted between seat plate pivot pin 
24 and shaft 30. In conventional fashion, a tensioned spring (not shown) within housing 52 
is mounted between main frame 12 and back bracket 16. 

25 With reference to figures 1 to 3, in operation, an occupant of the chair 11 

may lean back, overcoming the spring in housing 52, so that the rear portion of back bracket 
16 tilts downwardly until the top of slots 36 of back bracket arms 32 abut shaft 30. In this 
fiiUy reclined position of the back bracket, the occupant may shift his or her weight 
forwardly or rearwardly to cause the seat plate 14 to tilt forwardly or rearwardly between 

30 the solid line and ghost line positions of the seat plate shown in figure 2. As shown in 
figure 2, with the back bracket in its fully reclined position, the forward tilting of the seat 
plate is limited by the under surface 54 of the top portion of seat plate 14 stopping against 
the nose 56 of back bracket 16. As seen in figure 4, with the back bracket in its fully 
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reclined position, the rearward tilting of the seat plate is limited by the top of slot 26 of seat 
plate arm 22 stopping against shaft 30 of the main frame. Springs 50 (figure 3) urge the seat 
plate 14 toward its fully rearwardly tilted position. 

If the occupant subsequently leans forwardly in the chair, the rear portion of 
the back bracket 16 tilts upwardly under the urging of the spring in housing 52 until the 
lower end of slots 36 of back bracket arms 32 stop against shaft 30, as shown in figure 5. In 
this unreclined position of the back bracket 16, as shown in figure 5, the seat plate 14 may 
tih forwardly until the bottom of slot 26 stops against shaft 30. With the back bracket in its 
unreclined position, the seat plat may tilt rearwardly until pivot pin 24 of seat plate arm 22 
stops against abutment surface 58 of back bracket 16. 

With reference to figure 3, the back bracket may be locked in any reclined 
position by operation of the cam (not shown) which draws compression plate 40 toward 
sleeve 42 in order to frictionally engage back bracket arms 32 with plate washers 38. It will 
be noted that with the back bracket locked in position, the seat plate 14 remains free to tilt 
forwardly and rearwardly. 

From the foregoing description, it will be apparent that an absolute limit for 
forward and rearward tilting of the seat plate 14 is defined by the interaction of the slot 26 
in the seat plate arm 22 with the main frame shaft 30, which acts as a stop. However, if the 
back bracket has been tilted downwardly beyond a certain point, the forward tilting of the 
seat plate is fiirther limited by the seat plate abutting the nose 56 of the back bracket. And if 
the back bracket has been moved toward its unreclined position beyond a certain point, the 
rearward tilting of the seat plate is fiirther limited by the seat plate pivot pin 24 abutting 
back bracket surface 58. Therefore, by choosing the length of the nose 56 and the 
maximum spacing between seat plate pivot pin 24 and back bracket surface 58, the range of 
tilting motion of the seat plate for various positions of the back bracket may be set. 

Figures 6 and 7 illustrate a second embodiment of a chair control, wherein 
like parts have like reference numerals. In chair control 110, a series of arms 122 are 
pivotably attached to seat plate 14 by pivot pin 24. These arms interleave with arms 32 of 
back bracket 16 at shaft 30. In consequence, when a cam (not shown) moves compression 



plate 40 toward sleeve 42, arms 32 and 122 are frictionally engaged to lock both the seat 
plate 14 and back bracket 16 in position. In this manner, an occupant may lock in a desired 
tilt for the seat and back rest of the chair. In all other respects, the chair control 110 
operates in the same fashion as the chair control 10 of figures 2 to 4. 

5 

While the absolute limit of the forward and rearward tilt of the seat plate has 
been described as set by the interaction of arm 22 or arms 122 with shaft 30, other 
arrangements may be envisaged to accomplish this purpose. For example, an arcuate arm 
may rigidly depend from seat plate 14 and two spaced fingers extend transversely of the 
10 arcuate arm. With this arrangement, the upper finger may abut a pin stop extending from 
the main frame 12 to define the maximum rearward tilt of the seat plate and the lower arm 
abut the seat plate to define the maximum forward tilt of the seat plate. 

While the nose 56 and abutment surface 58 have been described as the 
15 features of the back bracket which may fiirther limit forward or rearward tilting of the seat 
plate, the back bracket could be configured so that it has other features which provide these 
fiulher limitations. For example, the back bracket may have upward protrusions which, 
dependent upon the reclined position of the back bracket, the seat plate may abut as it tilts 
forwardly or rearwardly. 

20 

Other modifications will be apparent to those skilled in the art and, therefore, 
the invention is defined in the claims. 
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WHAT IS CLAIMED IS: 



1 . A chair control, comprising: 

a main frame having a stop extending therefrom; 

a back bracket pivotably mounted to said main frame so as to have a rearward portion 
tiltable downwardly; 

a seat plate mounted to said main frame at a main frame pivot so as to be tiltable forwardly 
and rearwardly regardless of a tilt of said back bracket, said seat plate having an arm 
extending therefrom such that forward and rearward tilting of said seat plate is limited by 
interaction of said arm with said stop. 

2. The chair control of claim 1 wherein said back bracket terminates at a nose extending 
sufficiently forwardly of said main frame pivot that, at least when said back bracket is tilted 
downwardly so that said stop stops fiirther rearward tilting, said nose limits forward tilting 
of said seat plate, 

3. The chair control of claim 2 wherein said back bracket has an abutment such that, at least 
when said back bracket is not tilted downwardly, said abutment limits rearward tilting of 
said seat plate. 

4. The chair control of claim 3 wherein said seat plate arm is mounted to said seat plate at a 
pivot. 

5. The chair control of claim 4 wherein said stop is a shaft and said seat plate arm has a slot 
receiving said shaft. 

6. The chair control of claim 5 wherein said back bracket has an arm extending therefrom, 
said back bracket arm pivotably mounted to said back bracket, said back bracket arm having 
a slot receiving said shaft such that downward tilting of said back bracket is limited by 
interaction of said slot of said back bracket with said shaft. 



7. The chair control of claim 6 wherein said seat plate arm is one of a like pluraUty of seat 
plate arms and wherein said back bracket arm is one of a like plurality of back bracket arms, 
said seat plate arms being interleaved with said back bracket arms and further comprising a 
pair of compression members for compressing said arms together in order to lock said back 
bracket and said seat plate in position, 

8. The chair control of claim 6 wherein said back bracket arm is one of a hke plurality of 
back bracket arms, said back bracket arms being interleaved with friction plates carried by 
said shaft and further comprising a pair of compression members for compressing said arms 
and friction plates together in order to lock said back bracket in position. 

9. The chair control of claim 6 wherein said back bracket is pivotably mounted to said main 
frame at said main frame pivot. 

10. The chair control of claim 6 including a spring to bias said seat plate toward a rearward 
tilted position. 

1 1. A chair comprising: 
a chair base; 

a chair seat; 
a chair back; 

a chair control comprising; 

a main frame mounted to said base, said main frame having a stop extending therefrom; 
a back bracket mounted to said chair back, said back bracket pivotably moimted to said 
main frame so as to have a rearward portion tiltable downwardly; 

a seat plate mounted to said seat, said seat plate moimted to said main frame at a main 
frame pivot so as to be tiltable forwardly and rearwardly regardless of a tilt of said back 
bracket, said seat plate having an arm extending therefrom such that forward and 
rearward tilting of said seat plate is limited by interaction of said arm with said stop. 

12. The chair of claim 11 wherein said back bracket terminates at a nose extending 
sufficiently forwardly of said main frame pivot that, at least when said back bracket is tilted 
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downwardly so that said stop stops further rearward tilting, said nose limits forward tilting 
of said seat plate. 

13. The chair control of claim 12 wherein said back bracket has an abutment such that, at 
least when said back bracket is not tilted downwardly, said abutment Hmits rearward tilting 
of said seat plate. 



ABSTRACT 

The seat plate of a chair control is pivotably mounted to the main frame so as 
to be tiltable forwardly and rearwardly. An arm extending from the seat plate has a slot 
which receives a pin of the main frame to limit forward and rearward tilting of the seat 
plate. The back bracket is configured such that either the forward or the rearward tilting of 
the seat plate is further limited by abutment with the back bracket, dependent upon the 
reclining position of the back bracket. However, the seat plate has a range of tilting motion 
irrespective of the tilt of the back bracket for the chafr control. 
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known to that individual to be material to patentability as defined in this section. The duty to disclose 
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consideration, or the application becomes abandoned. Information material to the patentability that is 
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(b) Under this section, information is material to patentability when it is not cumulative to 
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